Background. Recent epidemiological data suggest a decline in bulimia nervosa (BN) incidence in primary care. We sought to examine BN point prevalence from 1982 to 2002 in a college population.
INTRODUCTION
Bulimia nervosa (BN) has shifted from being a rare condition among women born in the first half of the 20th century to being a significant public health concern for women born in the second half of the 20th century (Keel & Klump, 2003) . This increase has been attributed to the modern idealization of thinness, highlighting important etiological implications of studying BN epidemiology. Recently, Currin et al. (2005) reported a decline in BN incidence following its dramatic increase in the UK, and similar data have been reported in The Netherlands (Hoek et al. 2005) . Because both studies used primary-care databases to identify cases, trends could reflect shifts in where patients seek help, changing symptom recognition among clinicians, or an initial bolus of treatment-seeking among previously hidden cases. Alternatively, results could reflect true changes in BN epidemiology. Using a different method and population, this study examines changes in BN point prevalence from 1982 to 2002.
METHOD
In the spring of both 1982 and 1992, a total of 1600 women and 800 men were randomly selected from a university's freshman and senior classes to participate in a survey of health and eating patterns. In 1982, 624 women (78 %) and 276 men (69 %) participated (Zuckerman et al. 1986) . In 1992, 564 women (71 %) and 235 men (59 %) participated (Heatherton et al. 1995) . Racial/ethnic breakdown of the 1982 and 1992 cohorts was 78% Caucasian, 6 % Black, 11 % Asian, and 5 % Hispanic (Zuckerman et al. 1986 ; Heatherton et al. 1995) . From 1982 to 1992, weight increased significantly, but body dissatisfaction, dieting, and some bulimic symptoms decreased. For the current study, we hypothesized that improvements would persist over time such that both statistically and clinically significant decreases would be observed in BN point prevalence from 1982 to 2002.
Participants
Replicating the sampling strategy employed in 1982 and 1992, the college registrar provided a list of 1200 randomly selected freshman and senior women and men in the spring of 2002. Of individuals recruited for the study in 2002, 548 women (69 %) and 244 men (61 %) participated. Women were more likely to participate than men [x 2 (1)=6 . 68, p=0 . 01], consistent with results in 1982 (Zuckerman et al. 1986 ) and 1992 (Heatherton et al. 1995) . The registrar provided information on minority representation in the randomly selected sample and all college undergraduates at the time of the study. x 2 analyses revealed no significant differences in ethnic diversity between the college population and the randomly selected sample or between participants and non-participants (p values >0 . 15). The sample included 495 non-Hispanic Caucasian (63 %), 57 Black or AfricanAmerican (7 %), 145 Asian (18 %), 50 Hispanic (6 %), and 17 'Other' students (2 %). Twentyeight participants (4 %) did not disclose racial/ ethnic information. Given that all participants were enrolled in college, parental educational status was probed as an indicator of socioeconomic background. Overall, parents were highly educated : 69% of fathers and 56 % of mothers had graduate degrees, 21% of fathers and 33% of mothers had college degrees, and 10 % of fathers and 12 % of mothers had high school degrees or lower#. The mean (S.D.) age of participants was 20 . 0 (1 . 6) years. These participants comprise the 2002 cohort.
Procedure
Replicating methods used in 1982 and 1992, a written consent form and survey were mailed to participants along with a cover letter describing the study. Participants were asked to complete and return each in separate postage-paid envelopes. Surveys were mailed up to three times to obtain as high a participation rate as possible. There was no significant association between when participants responded to survey mailings and whether or not they received a survey-based diagnosis of an eating disorder [x 2 (2)=0 . 83, p=0 . 66]. In addition, a web-based version of the survey was offered for convenience. Confidentiality of online data was ensured by the use of encryption software and randomly assigned login/passwords. Consistent with data indicating that computer versus paperand-pencil administration has little effect on a questionnaire's psychometric properties (Vispoel et al. 2001) , mean item scores and internal reliability of scales did not differ between paper and web-based versions of the survey (all p values>0 . 05) nor did rates of eating disorders [x 2 (1)=0 . 24, p=0 . 63]. Survey items in 2002 were identical to those in 1982 and 1992 to assure comparability of data across cohorts. Items covered demographic background, height and weight, dieting, eating disorder symptoms, and other health-related behaviors. Surveys also included items from the Eating Disorder Inventory (EDI ; Garner et al. 1983) , comprising versions of the Bulimia and Drive for Thinness scales of this measure available in 1982. Analyses support factor invariance between the original EDI subscales published in 1983 and those derived from the questions included in the 1982 survey (Keel et al. unpublished observations) . Research supports the validity of the EDI in differentiating eatingdisordered patients from non-eating-disordered controls (Garner et al. 1983 ; Cooper et al. 1985) . Furthermore, the Drive for Thinness and Bulimia scales have differentiated bulimic patients from general psychiatric controls, and the Bulimia scale has differentiated bulimic patients from anorexic patients (Hurley et al. 1990 ). Cronbach's a for the Bulimia and Drive for Thinness scales were a=0 . 73 and a=0 . 87 in men and a=0 . 86 and a=0 . 91 in women.
The 1982 survey included questions that probed for all possible symptoms for the DSM-III polythetic category of Bulimia. Thus, although the DSM-III definition of bulimia did not require inappropriate compensatory # In 1982, 13% of fathers and 16 % of mothers had high school degrees or lower. In 1992, 10 % of fathers and 13 % of mothers had high school degrees or lower.
behavior, minimum frequency of behaviors, or body image disturbance, questions for these features were included in the original and subsequent surveys. This enabled comparison of DSM-III-R BN across cohorts (see Table 1 ).
In addition to BN, eating-disorder diagnoses were made for students who reported any of the following four symptom profiles : (1) bingeeating disorder (BED) and partial BED : binge eating at least once per week, loss of control during episodes, and worry over episodes#; (2) purging disorder : vomiting, fasting, laxative, and/or diuretic use twice or more per week to control weight and over-concern with weight and shape despite normal weight; (3) partial BN : recurrent binge eating combined with recurrent inappropriate compensatory behavior and worry over binge-eating episodes at frequencies below threshold for BN ; and (4) anorexia nervosa (AN) or partial AN : EDI Drive for Thinness scores o25th percentile for AN patients and body mass index (BMI) below the 5th percentile for sex. Analyses were conducted for a narrow diagnosis of BN and a broader diagnosis of any eating disorder (partial or full AN, partial or full BN, partial or full BED, and purging disorder) to increase power for analyses in smaller subgroups.
Diagnostic status was determined by computer algorithm applied to data from all three cohorts simultaneously to ensure consistent application of these definitions across cohorts. As with the 1982 study, participants from the survey phase of the study are currently being recruited to participate in semi-structured clinical interviews using the Structured Clinical Interview for DSM-IV Axis I Diagnoses (SCID-I; First et al. 1995) in a case-control design in which interviewers are blind to survey responses. Cases are identified on the basis of having a current eating disorder (partial or full BN, partial or full BED, partial or full AN, or purging disorder) at the time they completed the surveys. Controls are matched to cases on sex, age, and ethnicity. Controls may have reported disordered eating on surveys but did not meet the threshold for receiving a diagnosis according to computer algorithms. Because recruitment for this part of the study is still underway, 256 of the 504 individuals targeted for interviews from college survey data have participated in interviews. Thus far, overall agreement between survey and interview-based diagnoses of eating disorders is 0 . 87, and kappa reliability is 0 . 72, suggesting reasonably good diagnostic agreement for the presence of an eating disorder (Spitzer et al. 1979) and supporting the concurrent validity of surveys for assessing eating disorders across cohorts.
Analyses
Non-parametric analyses were used to examine changes in proportions across cohorts. After an omnibus test of the null hypothesis that point prevalence rates were independent of cohort, the Cochran-Armitage trend test was used to examine the hypothesis that the point prevalence of BN decreased across cohorts from 1982 to 2002 (Agresti, 2002) . This analysis produces a x 2 statistic. These analyses were conducted in R1.7.0 (Dalgaard, 2002) . Power analyses indicated that with an effect size of w=0 . 08, n must equal at least 1506 to retain 80% power B. A feeling of lack of control over eating behavior during the eating binges # Research supports this behaviorally focused definition of BED because additional provisional criteria do not appear to add to the incremental validity of the diagnosis (Spitzer et al. 1992). at a=0 . 05. Thus, analyses of BN point prevalence in women were adequately powered to detect even small effect sizes. However, analyses in men could only detect moderate effect sizes for BN point prevalence. Parametric analyses were conducted for testing differences in means followed by planned linear trend contrast analyses in SPSS 11.0 (SPSS Inc., Chicago, IL, USA). Due to missing data in each cohort, sample sizes vary across analyses of different dependent variables. When fewer than 80% of items were completed on the EDI scales, scale scores were coded as missing. Otherwise, total scores were prorated to correct for missing items. Scores on the EDI Bulimia and Drive for Thinness scales were log-transformed prior to analyses to correct for positive skew, and the mean and standard errors of these logtransformed values are reported in the Results section. Table 2 ). In particular, BN affected nearly three times as many women in 1982 as in 2002. These changes were explained by significant decreases in all symptoms of BN. Similar results were found in men, although decreases in BN and eatingdisorder prevalence reached only trend-level significance in men, and men demonstrated no trend for a decrease in body image disturbance. One possible methodological explanation for decreasing BN prevalence is the increasing representation of ethnic minorities across cohorts. To examine this possibility, separate analyses were run for Caucasian, non-Hispanic students and for ethnic/racial minority students. Although power was reduced for these analyses, overall results did not change. BN prevalence decreased significantly across cohorts in both Caucasian [3 . 0%, 1 . 4%, and 1 . 0%; (Hay et al. 1996) , suggesting considerable consistency in lay definitions of binge episodes across samples and across time.
RESULTS

Cohorts did not differ in terms of
Reflecting population-wide trends (Flegal et al. 1998 ), significant increases in BMI (kg/m 2 ) and the proportion of overweight students were observed across cohorts. In contrast, selfdescriptions of weight decreased, the proportion of students desiring weight loss decreased, and there was a decrease in the frequency of dieting from 1982 to 2002 (see Table 4 ).
DISCUSSION
The present study found compelling evidence for a decrease in BN point prevalence in college women from the 1980s to the present time, using standardized definitions of diagnoses, sampling strategies, and assessments across these three periods. In particular, BN affected nearly three times as many women in 1982 as in 2002, indicating a statistically and clinically significant decline in disorder rates. Although this result seems to contradict popular impressions, as well as meta-analytic findings from incidence studies (Keel & Klump, 2003) , results confirm and extend findings from other investigations suggesting decreased BN prevalence (Hoek et al. 2000 ; Westenhoefer, 2001 ). In addition, results are consistent with recently reported reductions in BN incidence in England (Currin et al. 2005) and The Netherlands (Hoek et al. 2005) . Examination of specific symptoms suggests that decreasing rates can be explained by decreases in binge eating, fasting, and body image disturbance in women. Results cannot by explained by the increased representation of ethnic and racial minorities in the cohorts over time. Similarly, we were unable to find evidence that decreased rates of selfreported binge eating reflected increased prevalence of overeating over time. An alternative methodological explanation for decreasing BN prevalence is decreasing participation rates across cohorts. Although this possibility cannot be ruled out, it seems unlikely. First, eatingdisorder prevalence did not differ between early versus late responders on the 2002 survey, suggesting no association between eagerness to complete surveys and eating-disorder status. Second, participation rates did not differ significantly between the 1992 and 2002 cohorts, yet rates of binge eating (lifetime, current, and twice or more per week) showed decreases from 1992 to 2002. Thus, the decreasing trend for binge eating, a symptom required for a diagnosis of BN, appeared to be independent of changes in participation rates. Of note, decreasing participation rates have been observed across cohorts in research on alcohol and cigarette use in nationally representative college samples (Wechsler et al. 1998) , suggesting that this pattern is not unique to the present study's topic or sample. If methodological reasons for findings are excluded, this raises the question of what factors might explain an actual decrease in BN.
One possible explanation relates observed changes in BN prevalence to observed decreases in weight perception and dieting across cohorts. Although cohorts became objectively heavier, they were less likely to describe themselves as overweight and reported less dieting. This may have decreased the risk for BN because dieting has long been posited as a risk factor for binge eating (Polivy & Herman, 1985) and BN (Striegel-Moore et al. 1986 ). In the 1980s, popular culture may have normalized feeling overweight, dieting, and bulimia (StriegelMoore et al. 1986 ). For example, Glamour magazine published a survey in 1984 reporting the frequencies of perceived overweight, dieting, and specific bulimic symptoms (Wooley & Wooley, 1984) . Although popular attention to these topics has continued, these topics may have lost some of their novelty and allure for adolescent and young adult women. Further research is needed to analyze differences in media portrayal of eating disorders from the 1980s to today. Such an examination should include amount of coverage, valence of coverage (glamorizing versus stigmatizing), and the impact of media coverage on adolescents and young women, including the potential This is the first study to examine trends in BN point prevalence covering a span of more than 20 years. In addition to being unique, this study had a number of methodological strengths, including use of random sampling, consistent assessment methods, and uniform diagnostic criteria across cohorts. The concurrent validity of survey-based diagnoses was supported by results from semi-structured clinical interviews. In addition, secular decreases were observed on the Bulimia subscale of the EDI, a measure for which reliability and validity data are abundant. Of particular note, analyses with the Bulimia scale indicated that decreases occurred in women and men and Caucasian and non-Caucasian students alike, expanding the generalizability of results to understudied populations in the field of eating disorders.
Although this study had several methodological strengths, concerns about inferences drawn from these data are warranted. First, we were unable to directly evaluate potential changes in socio-economic background across cohorts. However, epidemiological data from the United States do not support an association between socio-economic status and BN (Gard & Freeman, 1996 ; Rogers et al. 1997) , and we found no association between eating-disorder status and parental socio-economic status within cohorts. Of note, this may reflect the extent to which all participants were attending a prestigious college at the time point prevalence was determined.
Second, we were unable to assess whether there had been changes in the proportion of students coming from urban settings -a factor that has been linked to BN incidence (Hoek et al. 1995) . However, all students had been living in an urban area of the United States for over 6 months at the time BN point prevalence was determined. Although the temporal relationship between living in an urban area and developing BN is unclear, the urban influences posited by Hoek et al. (1995) should have been relatively constant for all participants in all cohorts.
Third, given that all data were collected from undergraduates at a single prestigious university, one may question the generalizability of findings -particularly for our sample of ethnic minority participants. Indeed, recent data examining cigarette smoking in a nationally representative college sample suggest that college factors such as being private, competitive, and in the North East are all associated with less smoking in college students (Wechsler et al. 1998) . However, none of these factors impacted the secular trend observed across college students in that study. A similar pattern can be observed in the current study. Rates of overweight and obesity are clearly lower in the present sample than in the population at large ; however, the secular trend for an increase in BMI remained apparent in this sample. Thus, although this sample is unrepresentative of all college students on several factors, such factors may not alter health-related secular trends. Importantly, BN prevalence estimates for the three cohorts fall well within the reported range for two-stage studies of similar age groups, and the ratio of eating disorders in women to men replicates results from large epidemiological investigations (Hoek & van Hoeken, 2003) . Finally, results replicate trends reported for different populations using a different methodology to track BN epidemiology over time (Currin et al. 2005; Hoek et al. 2005) . Thus, there was no obvious bias in prevalence estimates obtained from this sample or trends over time.
While these findings should give reason for hope among individuals interested in treating and preventing eating disorders, it is important to note that the prevalence of BN in the 2002 cohort is not lower than expected according to current estimates. This disorder and related eating disorders continue to affect a large number of adolescent and young adult women.
Further, purging through the use of self-induced vomiting, laxative and diuretic abuse has not abated. Approximately 15 % of women reported using purging to control weight in their lifetime, and y5 % reported current purging, leaving these women at significant medical risk (Greenfeld et al. 1995) . Thus, these results do not suggest that efforts to reduce eating disorders should be relaxed. Instead, this study supports the conclusion that BN was more common in the recent past compared to today and that this difference is not an artifact of methodology. Secular changes that accompanied this decrease in BN may provide important leads for understanding the etiology of eating disorders and require further investigation.
